Expression of functional TRPA1 receptor on human lung fibroblast and epithelial cells.
The transient receptor potential subfamily A member 1 (TRPA1) is a non-selective cation channel implicated in the pathogenesis of several airway diseases like asthma and chronic obstructive pulmonary disease (COPD). Most of the research on TRPA1 focuses on its expression and function in neuronal context; studies investigating non-neuronal expression of TRPA1 are lacking. In the present study, we show functional expression of TRPA1 in human lung fibroblast cells (CCD19-Lu) and human pulmonary alveolar epithelial cell line (A549). We demonstrate TRPA1 expression at both mRNA and protein levels in these cell types. TRPA1 selective agonists like allyl isothiocyanate (AITC), 4-hydroxynonenal (4-HNE), crotonaldehyde and zinc, induced a concentration-dependent increase in Ca+2 influx in CCD19-Lu and A549 cells. AITC-induced Ca+2 influx was inhibited by Ruthenium red (RR), a TRP channel pore blocker, and by GRC 17536, a TRPA1 specific antagonist. Furthermore, we also provide evidence that activation of the TRPA1 receptor by TRPA1 selective agonists promotes release of the chemokine IL-8 in CCD19-Lu and A549 cells. The IL-8 release in response to TRPA1 agonists was attenuated by TRPA1 selective antagonists. In conclusion, we demonstrate here for the first time that TRPA1 is functionally expressed in cultured human lung fibroblast cells (CCD19-Lu) and human alveolar epithelial cell line (A549) and may have a potential role in modulating release of this important chemokine in inflamed airways.